Testosterone up-regulates aquaporin-4 expression in cultured astrocytes.
Aquaporin-4 (AQP4) is located on astrocyte endfeet that face blood vessels in the brain and in the pia. It is thought to play a crucial role in the development of brain edema. To confirm the notion that sex steroids and dexamethasone influence brain edema through AQP4 regulation, we investigated the effects of 17beta-estradiol, testosterone, and dexamethasone on the expression of AQP4 in cultured astrocytes. Testosterone significantly up-regulated AQP4 at the level of both protein and mRNA. At a concentration of 100 nM, testosterone significantly increased AQP4 protein levels and ameliorated the osmotic fragility of astrocytes from hypoosmotic stress, suggesting that the increased levels of AQP4 facilitated the testosterone function. Moreover, this effect was attenuated by the protein kinase C activator 12-O-tetradecanoylphorbol 13-acetate, which can rapidly decrease AQP4 mRNA expression, indicating that the response was specific. These results indicate that AQP4 can alter the osmotic fragility of astrocytes and that testosterone can influence brain edema through AQP4 regulation, whereas 17beta-estradiol and dexamethasone cannot.